Introduction

59
When performing motor tasks under altered environmental conditions, adaptation to the new 60 constraints occurs through the recruitment of a variety of systems (Taylor and Ivry, 2014).
61
Arguably the most studied of those systems is cerebellum-dependent adaptation, which removed (eye symbol) and reward-based feedback was introduced (tick and cross above the 214 axes). Prior to the no-feedback blocks participants were instructed to remove any strategy 215 they had been using. C: WM capacity tasks, the three tasks followed a stereotyped timeline 216 with only the items to be remembered differing. Each trial consisted of 4 phases (Fixation, 217 Encoding, Maintenance, and Recall) with the time allocated to each displayed below.
219
Participants performed three WM tasks, all of which followed the same design with the 221 exception of the nature of the items to be remembered ( Figure 1c ). All WM tasks were run 222 using Matlab (The Mathworks, Natwick, MA) and Psychophysics toolbox (Brainard, 1997).
223
At the start of each trial, a white fixation cross was displayed in the centre of the screen for a 224 period of 0.5 to 1s randomly generated from a uniform distribution (fixation period Figure   225 1c). In the encoding period, the stimuli to be remembered was displayed for 1s and then 226 subsequently replaced with a blue fixation cross for the maintenance period which persisted 227 for 3s. Finally, during the recall period, participants were given a maximum of 4s to respond 228 by pressing one of three keys on a keyboard with their dominant hand. The '1' key indicated 229 that the stimuli presented in the recall period was a 'match' to that presented in the encoding 230 period, the '2' key indicated a 'non-match' and pressing '3' indicated that the participant was 231 unsure as to the correct answer. Each WM task contained 5 levels of difficulty with the 12 232 trials presented for each; 6 of which were trials in which 'match' was the correct answer and 233 6 in which 'non-match' was the correct answer. Consequently, each task consisted of 60 trials 234 and the order in which the tasks were performed was pseudorandomised across participants. of 60°, 120°, 180°, 240° or 300°. In 'match' trials, the only transform applied was the 245 rotation; however, in 'non-match' trials an additional vertical-axis mirroring was also applied.
246
The difficulty of mental rotation has been demonstrated to increase with larger angles of 247 rotation (Shepard and Metzler, 1971 ) and therefore the different degrees of rotation 248 corresponded to the 5 levels of difficulty. However, given the symmetry of two pairs of 249 rotations (60 and 300, 120 and 240), these 5 levels were collapsed to 3 for analysis. 
282
At the end of the task, participants were asked to produce a saliva sample which was 283 collected, stabilized and transported using Oragene.DNA saliva collection kits (OG-500, the reward region, participants were considered "successful" in learning the rotation; they 316 were considered "unsuccessful" otherwise. For regression analysis a binary variable "task 317 success" was defined as 1 and 0 for successful and unsuccessful participants, respectively. As and therefore all trials were analysed.
360
Genetics: Genes were linearly encoded, with heterozygote alleles being 0, homozygote 361 alleles bearing the highest dopaminergic state being 1, and homozygote alleles bearing the 362 lowest dopaminergic state being -1 (Table 1 ). All groups were assessed for violations of the
363
Hardy-Weinberg equilibrium. The participant pool in the Preserve task was in Hardy-
364
Weinberg equilibrium for all three genes considered, even when restricted to the Caucasian-365 only subpopulation. In the Acquire task population, COMT and DRD2 were in Hardy-
366
Weinberg equilibrium, but DARPP32 was not (p=0.002), with too few heterozygotes.
367
Therefore, the DARPP32 alleles were recoded, with the heterozygotes (0) and the smallest 368 homozygote group (C:C, -1) combined and recoded as 0. In the analysis including only the 
Results
424
Acquire task 425 In the Acquire task, participants had to learn to compensate and secretly shifting reward 
440
The results obtained in this sample (N=121) therefore replicate results from a previous study Figure 5h ).
536
However, in contrast to the Acquire task, successful participants also displayed smaller 537 changes in angle after rewarded trials (t(115)=-7.534, p=1.218x10 -11 , d=1.421; Figure 5g ). success rate when including all participants.
588
Overall the regression results fit a pattern similar to that found for the Acquire task with 589 greater RWM predicting improved performance on the reaching task and greater SWM predicting smaller changes in reach angle after rewarded trials. However, in the Preserve task 591 in one specific instance we did observe a genetic predictor of performance.
593
Cross validation analysis
594
To test the predictive ability of the regression models we performed 10-fold cross validation 595 on the final model selected by the stepwise regression process. The quality of the in-sample 596 and out-of-sample fits was assessed by calculating the MAE. From Tables 2 and 3 it can be 597 seen that although the out-of-sample MAE is consistently higher than that of the 598 corresponding in-sample, all differences are less than 0.1 and all of out-of-sample MAEs are 599 below 1. As both the predictor and outcome variables are standardised this indicates that the 600 mean error of the prediction was less than 1 standard deviation of the outcome variable, and 601 the small increases observed between the in-sample and out-of-sample indicates that the 602 models make accurate predictions when confronted with data on which they were not trained.
604
Exploratory analysis
605
As a relationship exists between SWM and ΔR in both the Acquire and Preserve paradigms,
606
we ran exploratory regressions to assess the relationship between ΔR and success rate across 607 both tasks. Since ΔR and success rate are conceptually strongly related variables, and 608 measuring on the same data set would render them non-independent, we split each Table 4 ). In both tasks, the 631 directions of these relationships were opposite; greater success rate was predicted by smaller 632 changes following rewarded trials and greater changes following unrewarded trials. In 633 summary, we found that for both tasks the magnitude of changes in behaviour in response to rewarded and unrewarded trials early in learning were strongly predictive of future task 635 success across both the Acquire and Preserve tasks. 
